Materials and Methods
All reagents were used as received, without further purification. Tetrachloroauric(III) acid trihydrate, trisodium citrate dihydrate, sodium borohydride and HEPES were purchased from Sigma-Aldrich. Wild-type and D76N β2m 15 N-uniformly-labeled came from overexpression in transformed E. coli BL21DE3 strains, according to the procedures previously described. 1, 2 The lyophilized proteins were dissolved in 50 mM HEPES buffer at pH 7.
Cit-AuNP synthesis and characterization
All glassware used in nanoparticle synthesis was washed with aqua regia and dried in oven before use. To prepare citrate-stabilized gold nanoparticles of 7.5 nm, a standard cold synthesis using NaBH 4 as gold reducing agent was employed, as reported before. 3 Cit-AuNP were characterized by UV-Vis spectroscopy and transmission electron microscopy (TEM). The concentration of reduced gold (Au 0 ) was determined by the UV-Vis absorbance of the colloidal solution at 400 nm 4 and used to estimate the molar concentration of nanoparticles considering the average number of gold atoms per nanoparticle (N) expressed by the following equation: 5 (1) where d is the nanoparticles diameter (nm), ρ is the density for face-centered cubic gold (19.3 g/cm 3 ) and M stands for atomic weight of gold (197 g/mol). The analysis of the nanoparticle surface plasmon resonance (SPR) in the UV-Vis spectrum (Fig. S1a) was performed with a JASCO UV-530 spectrophotometer by acquiring a spectrum in the range from 400 to 600 nm with a band-width of 2.0 nm, a data pitch of 0.2 nm and a speed of 40 nm/min. TEM images (Fig. S1b ) were recorded using a Tecnai G2. 5 µL of Cit-AuNP solution were dropped on a Cu 400-mesh TEM grid and left at room temperature for 3 hours to allow for solvent evaporation. The size distribution was calculated by measuring a minimum of 200 particles using the ImageJ software. 9 and the relative intensities (RI) correspond to the ratio between the signal intensity in presence of Cit-AuNP and in absence of Cit-AuNP. The uncertainty related to the relative intensity ratio was calculated applying the propagation of the intensity error estimated from the signal-to-noise ratio. The experimental Δδ uncertainty was always ±9.8x10 -3 ppm. To avoid graphic crowding, the abscissa labels of both panels were reported only every other two signals.
Besides the observed backbone amides, also the following detected side-chain (SC) NH resonances were included in the abscissa label list, according to the primary sequence order: Q2, Q8*, N17, N21*, N24*, N42*, N83*, Q89*, W95, where the asterisk indicates the inclusion of two separate resonances for asparagine and glutamine side-chain amides. The missing labels do not include the following unobserved or non-existing backbone NH connectivities: I1, T4, P5, Q8, R12, P14, A15, S20, L23, N24, V27, H31, P32, E36, V37, H51, D53, L54, F56, S57, K58, F62, Y63, P72, E74, C80, T86, S88, P90. 
Quartz crystal microbalance with dissipation monitoring (QCMD)
QCMD experiments were performed using the QSense Analyzer instrument (Biolin Scientific, Sweden) of the Core Technology Platform at New York University Abu Dhabi. A solution of 1 µM D76N β2m in 50 mM HEPES, 1.5 mM sodium citrate, pH = 7, without or with 25 nM Cit-AuNP was flowed over an Au-coated QCMD sensor (model: QSX-301). Control experiments were also carried out with 25 nM Cit-AuNP alone. The solutions were drawn into the standard QSense flow module at the rate of 50 µL/min for 5000 seconds approximately using a peristaltic pump (model: IPC, ISMATEC Germany) and tygon tubing (model: LMT-55, Saint-Gobain, France). Frequency and dissipation changes were recorded at 22°C and after any adsorption experiment, a rinsing step with the buffer solution was performed. Au nuclei per nanoparticle, with a molar mass beyond 2.5×10 3 kDa), the surface coverage is only 3.6% of the total occupancy expected for spheres with 7.5 nm diameter, assuming a filling factor of 0.65. This is in line with the large energy dissipation of the CitAuNP layer which is comparable to the dissipation of the protein in presence of nanopartocles. The CitAuNP adsorption parameters at saturation are compared to the corresponding values of the protein solution in Table S1 . Cartoon of β2m structure. β-strand naming is also indicated. β2m (11.862 kDa) is a globular protein whose three-dimensional structure can be assimilated to a cylindroid with longitudinal and transverse axes of 4.3-3.8 and 2.5-2.0 nm, respectively. 13
